Transient depletion of serotonin in the nervous system of Helisoma.
The present study shows that the drug 5,7-dihydroxytryptamine (5,7-diHT) can be used reliably to deplete the neurotransmitter serotonin (5-HT) from the nervous system of the snail Helisoma. The depletion is more effective in axonal and synaptic regions (85-90%) than in the somata (55%), is reasonably specific for serotonin (dopamine is affected to a much lesser extent), and is transient, with normal levels of neurotransmitter being restored by 2 months. A physiological correlate of 5-HT depletion has been shown in that an EPSP elicited by a cerebral serotonergic neuron (C1) onto a buccal motoneuron (B19) is much smaller during depletion and also recovers with time as 5-HT regains normal concentration. Despite the severe 5-HT depletion and physiological impairment, the gross morphology of neuron C1 remains indistinguishable from controls. Serotonergic depletion is not accompanied by development of receptor supersensitivity nor by the production of serotonin in extraneuronal sources.